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(54) TUBS ROLUNO OUT APPARATUS 
(57) Abstract: 

FIELD; well exploitation. SUBSTANCE: apparatus has on lateral surface of its housing inclined flat 
portions, supporting with use of axks rolling out members, mounted on supporting plates. The fiat 
portions are In the form of cylindrical counterbores, whose axis coincide with axis of the rolling 
out members. The counterbore has grooves, opened at Its one aide. The supporting plate are arranged 
in the grooves and rtgkDy connected with the axles of the rolling out members. Each above 
mentioned groove has at to end portion an additional groove. Each supporting plate is provided by 
a protrusion, placed in the additional groove. The housing with the supporting plates is embraced 
by anuL EFFECT: enhanced reliability of the apparatus at operation due to such structure of tt 2 cl, 7 dwg 
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(54) yCTPOftCTBO flJIH PA3DAJIKOODKH TFYB 
(57) Abstract 

PtooCpeTeHHe apemia3BatKB0 ^jm pa3BajibaoBKB nepeKpfafBareneft m npo^nnbHbix Tpy6, ycraHaanHBa eubDC 
b ^^wi^qy Ha ookoboA noeepxBocTM Kopnyca BMnanaeau HaxnoHHue nnocsHe y^acTD, Ha xoropbix c 
noMongjp oceo Ha onopsbix zznacTKHax ycraHOBneHbi Bajun/xxBpe aneneHTbC (B3). nnocsHe ywira 
BbUKUiHeHbi b BHRe iBsnBHHjxnecxHX nesoBOK OB. Och U cQBoanaBT c ochuh B3. Ha U BbmonBCHbi 
OTKpbrrbie c ooHoro KOHOja HB3U (II). OnopHbte nnacTHHW pacnojioxesbi bIIh Bcecrso cHfloam* c ochmh B3. 
Ha oTKpbrrou kobhc KajKHjoro n BfamojxHeH ^onaraiHTejibHhdl n. KajKoan n n op w att nnacTHHa csafSxeHa 
BbicTynoM* paaMcmeHHua* b ^omuxHBTcnbBOU TL Kopnyc c coopHWMH nnacTHBaMB oxBaTbiearr raftxa. 
Tasan coBOKynBocTb npKSHasoB c^ecnesHBaer dobuzkhbc HaRencaocTH ycTpaacrsa. Un. $-jn*.7Hn. 
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Description [OmrcaHze m3o6pcTCHMj: 

HaoOpCTCHHC otbocbtch a 6>pchhk> a xaflBTa/ibHOwy peuomy aBaxra h 
jym pOTBftmJ^RMBaHHH ycTpoacTB H3 npo^pibHbtx -rpyti npH ax ycTftBoaxe b ( 



Haaoonee oVnoKBM x H3o6pcreHH» no Texwpaooft cympocra aa/werca yc Tpoac rBO A™ paaBanhnpaxa 
npo^anuajx Tpy6 npx nepespbrraa kmm 3oh ocnomeaaa b cxb£UXHhe, coAcpman^x nojibia 
ig manmam ecgBg xopnyc, Ha aapyaaioB noaepxHOCTB Koroporo BbmonHCKfai HasjioHHbce oTaocBTeabao 
nponojibBQft och Kopnyca nnocxae ynacraH, a ycraHoaneHHue Ha nocnqomx c noMomwo ocea Ha onopHwx 



H^ocraisoM yroro ycrpoftCTBa hbojktch BXHaflemHocTb ero patforbi aa-sa HeffocTarrotiHog (mnxoft) 
nporoocTH xopnyca. MBBBManbaaa TCJinnraa crcama aoroporo b pesyabraTC Bunora™ KaxjiQHHbix k ero 
npoflonboott oca nroxxaxyaacrxoB ae yAoaneTaopaeT ycnoaroo npowHocra npa xpyronm. 

l|enb HsotipereKBtR noBbaxKHae ua^tmaocrra ycrpoftcroa 3a oieT ynenauema aptfzHOCTB ero xopnyca. 

&ro gflCTaragTCg Ten, uto b onwrwrwucai ycTpoacTBe a«h paaeanbaoBxa Tpyo\ concpacanga nanwa 
pynaanja ga ttaaft xopnyc, aa aapyacaoa noBepxaocTB xoroporo BbaavmeBM naajioHHWc otbochtomo 
npasjojaaoA och xopnyca nnocxae yaacrxa, a ycTaaoencBHwe sa noc j Tfffwx c m m mb> » cce* Ha onopHbtx 
unwimsax Bankuyxxnae aneMeaTU. oornacao M3o6pcrcHHx> Haxnonnuc nnocxae ywra aa Bapyxaoa 
noaepxaocTa xopnyca bmodjihehw b be^c tncnggnjaacexax nexoaox, oca xoTopfaoc coBnaffajor c ochmb 
sanuiyxanHxaweMeHTOB, a aa ucxoBaax aarowaeafci oTXpbrrbte c QffHoro acana a aagagipTOO cusmpimpre 
x aeuy raxs*, xxpa arou anopabie anacTaabi pacnanoxuau a nasax a atecrao caaoaabi c ocaua 
Banfcnyxxnxx sjicwcbtob. 

npyrau OTJnpmeu onacwBaeuoro ycTpoacTBa hbjihctch to, «rro Ha orapbrrou xoane aa^noro naoa 
B Mnon ac a Apnoianrrenbabril na3, a xaxAaa anopaaa nnacrnHa caaDxeaa Bbarrynou, pacnoaoateaabn* b 
ffonoaHHTOnaHOM na3y, npa »tom ycTpoacreo caaoBteao roftxoa, oxBaTbiBaxaneft aopnyc c onopHMMH 



oTjaraoi oQecne aaBajO T mauoxaxxrcb yBenaaeaaH TOjnnaHbi ctchkh aopnyca b aaafxuiee 
ero, Dnaronapa aewy noBbnnaeTca npo wa ocT b aopnyca a, cnenoBaTcnbao, 
aanezBocTb paooTbi ycTpoftcrea 6eo asueHeaaa ero BOuaaanbHoro Hapyaaioro naauerpa Ana AaHHoro 
*nm<ipa3Mcpa» 

Ha $ar. 1 nmcaaaao ycrpodcToo. ycTaaoaneHHoe b npofranbHot pa3Ba a MK >n b i Baeuott TpyfSc, ofimaa bha; aa 
«ar. 2 cctohc A-A aa *mr. 1; Ha *ar . 3 ♦parMCHT aopnyca ycTpoacTea c aoBxnpyaTHBBbiaia amaaHTaua 
Arm ycraaoaaa Bajuayaxzncx aneueaTOB; aa ^ar. 4 Bag no expense B aa^ar. 3; aa ♦ar. 5 cetasote B-B aa 
$mr. l: aa far. 6 cetaaae T-T aa far. 1. aa far. 7 cewsae fl-fl aa ^r. 3. 

YcTpoacTBO jopiH pasBajibopBKB Tpy6 (^ar. 1) ccnepacaT nanaanparocaaK nonbift aopnyc 1 c i^wipanbBtsXM 
2 a pesfaoaMB 3 a 4 ana coenHBcaaH co otb c tctb c bbo c kojiohhok oy panwux Tpyo 5 h 
m oexjpyAOBaaaeu 6. Ha aapyaaoa nosepxHoerH xopnyca 1 non. ymou a ero npoAonhaoft oca 
t nnocxac yuacTaa 7 b sane naTMHD^nwecaHx i^exoBox 8, Ha aorropbix awnoaaeabc oTapbrrbie c 
onHoro aoana nasw 9, saxneaTpaqao CMeotyeaabie oraocaTenbHO nexoBox b cropoHy orxpbiroro xoaua arax 
oasoB, c yr/iy6ncHHHMH 10 a ax npoTHBononoacabix oTapuTbiM aoHnaM creaxax. B naaax 9 pasMcnnaibi 
oropabie DTiacTBKbi 11 c xosupuxaMB 12 no ax nepa^epaa (^ar. 1), Bw^anBiua b yrayfineaHH 10 nasca 9 
{$ar\3a4). 

Ha noBepxHDCTB onopBttx nnacTBH 11 flar. 1). xoaTaxTapyaanea c aopnycou, k3totob7icbu Bbtcrynbi 13, 
BB yagna c b njaMgan itaibBMe naau 14 (^ar. 3 a 4), HunonaeaBbie aa orxpbtTwx yaacraax nasoa 9. Ha 
aapyxBoa noaepxHocra xopnyca Bh aavia e aa pe3t6a 15, aa xoropyw BaBHaueaa raaxa 16, oxBaiuBaxinuta 
onopabte nnacraabi 11 a o6ecae*amaxnaaH ccbucctbo c axxosbipfaaaMB 12, Bucrynaifa 13, yrnyfineaaaMH 10 
b Kopnyce a AononHHTCJibHbiMa nasaxa 14 ^HxcanKK) n/iacrgH U ot npoaopora a FMTflfffflHH bp naaoe 9. 



: ot xopnyca noBepxHocrax onopaux nnaciaa U acecrao a c «eucHTpa»uu>ai cMenteaaeM a ax 
ja^epaa {rpaaane) aaxpenneaiJ oca 17 (tar. 1 a 2), Ha aoropbix c nouonnjo taxcapyna^ro 
xonfaoa 18 ycTaKOBncHw Banhayxanae aneMeaTM 19. npa otom oca 17 Banhuyxanax aaeMeaTO B 3axpenn eabi 
aa onopafacx nnacTaaax 11 rax, *rro ax rraucTpaqccxae oca cauuerpaa coanaAaarr c reoiiripa^ecaBMB 
ocaua caMMeTpaa ippgaajnaroecaax nexoBox 8 few. oceayn naaaa> 0-0 aa $ar. 3-4). 

Sx^eHTpaaHoe cwen^eHMe nasoa 9 oTHocaTenbHo rniotttaaa nexoaox 8, a Taxace Benaaaay uaxcauanfaHo 
BO3MOMH0TO yrnyojieHHH ockobok b cTeaay xopnyca onpcAemnor pacHeTBbQi nyrcM jyvi xoHxpeTHoro 
TanopasMepa ycrpoftCTBa c yqeroM o6ecne^eHHH hcooxoakmoto sanaca npo«mocTM xopnyca npa pafiore 
y cTP oa craa a yenoaaax Kpyaeaan. A uaxcauantHO boomojkhoc cMea^eaae onopawx naacTaa 11 
oTBocaTenbHO ocea 17 aanbuyx>nnix aneueHTOB 19 o6ycnoaneHO pacnonoxeHaeM naaoa 9 toa aax a Tew, uto 
rcoucTpatKCxae oca cHMurrpim 3axpenneHHb£X Ha hhx ocea 17 aanbtonomax anewearoB 19 AoaacBbi 
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commTb c reoMeTptwecPDgi ochmh onfucTpsoi qekobok. 

PafSoxa ycrpoOcTBa noHCHHercw Ha npMMepc paseanbqpBKH npo$wn>Hb(x vpy6 npa wxmsnjpm 
HApymcHHH rcpMcnnHOCTH o6caAH0H kojiohhu 20 ($nr. 1, 5, 6) cxaasaubi. 



npo^mibHbie Tpy6bi 21 cnycsaioT BHyrpfa o6caflnoft kqjiohhw 20. b mrrepBan BSonsnQni n pacmscpfDox «o 
npnaTHH hx ctcuok k ctchkc otfcaffBofl KonoRHbi 20 ($ht. 5) co^ ™™ BayrpeaHcro rssppwBvxx.caro 



3a-rcM c noMomuo pcab6bi 3 ycTpodcTBo opikxxwhhhjot k kojiohbc Tpyti 5 h cnycxaioT a c&BaxHHy. Ilo 
^ocTueaiiH ycTpoHCTBcai eepxHeixj aoHqa npo^HTibHMx Tpyf5 21 KOJioHHy 6ypKJibHMX r pyfl HayHHaxyr 
epamaTb npa ORHOBpeueHHOU ca^amai oceeofl Harpysra ■ npaubiBKH dojiocth TpytS «kdc3 upBTpanhHbiH 
nana* 2 Kopnyca 1 khkxoctwo. B pc3yra»TaTC 3Toro HCRoaaTbic «aaneHHCM y^acrsH 22 {$ht. S) 
npo^HnfaHbu Tpy6 21 Bbmpaamnyrcsi flo nnoTHoro n repucrwumro npuxaTiiH bccA uapyjKBOH xxoBepxaocre 
Dpo^amaux TpyG k BayrpeaBeft noBepxaocra oCcaflKUX ipyo 20 1$ht. 6). 

I xanoHHy 6ypmibHWX TpytS 5 c ycrpoAcTBOU noflHHMuoT k» c 
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Claims [Oopuyna K3o6pereHHHl: 

1. VCTPOflCTBO jyifl PA3BAJIbUOBKM TPYB, cowcpKampe nanbdSt wansmppspicauA Kopnyc, Ha sapysBaft 
noeepxHQCTw Koroporo BbmanHSHbi hsultiohhwc otbochtcjusho npamonfaooft ocm sopnyca iuioaate yuacra, h 
ycraaoBncHHUc Ha oocttc^hhx c nouocn^jo ooeft na onopawx nnacnraax Bara»nyiompe aneueanj. 
(OTnroa»ntMC* Ten. trro HaxjioHHbce nnocxnc y^acmi Ha HapyxBoft noBcpxHocni xopnyca BfamormeHU b 
hrc iDvmHnjMnocraix nexooax, oca Koropbtx ooena^ajor c ochmk Ba/ibi^yxxxiHX aneunrroB, a Ha ojesoEKax 
Bbraoraomj orspfaCTfate c ojntoro xoHna h SKa^BrrpOTHO caiemjaaHbie k neuy naobi, npa stom onopmjc 
nnacrTHHbi pacnancuKem>t B naaax k xoctko cbfeuhlj c ochmh Ba/ibnyxJUjHX aneueHTOB. 

2. YcTpoBCTBO no n.l, oT/nriajon^cecH tcm. irro Ha onqifarroM KOHnje saxnaro nasa bwdojihch 
flononHHTcnbHWH naa, a Kaxoan onopHan nnacnraa csa6xesa BucrynoM, pasutxsffXBbOi. b 
^onanHHTenbHOM nasy, ops 9tou ycrpoAcTBO cnafixeHo raflxofl, oxaaTWBaioinefl Kopnyc c onopHbiuH 
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(54) PIPE EXPANSION DEVICE 
(57) Abstract: 

The device is intended for expanding shaped-pipe blocking devices mounted in wells. 
Provided on one of the sides of its housing are inclined flats carrying supporting plates, 
secured to which are pins mounting expansion tools. The flats have cylindrical elements. 
The elements are aligned with pins carrying the expansion tools. The elements have slots 
open at one end. The supporting plates are mounted in the slots and rigidly connected 
with the pins carrying the expansion tools. Additional slots are provided at the open end 
of each main slot. Each supporting plate has a projection engaging with the additional 
slot. The housing with the supporting plates is enclosed by a nut. Such a combination of 
the design features enhances the reliability of the device. 2 cL, 7 dwgs 



Description: 
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The present invention relates to the well drilling and overhaul operations; more 
specifically, the proposed device is intended for expanding shaped-pipe blocking devices 
after lowering them into wells. 

Closest in technical substance to the present invention is a device serving to expand 
shaped pipes when isolating troublesome zones in the well, which device consists of a 
hollow cylindrical housing whose outside surface has flats inclined relative to the 
longitudinal axis of the housing; the flats carry supporting plates, secured to which are 
pins mounting expansion tools. 

The drawback to this device is its unreliability because of an insufficient (low) strength of 
the housing whose minimum wall thickness does not meet the torsional strength 
requirement due to the provision of flats that are inclined relative to the longitudinal axis 
of the housing. 

The object of the present invention is to enhance the reliability of such a device by 
increasing the strength of its housing. 

This is achieved as follows: In the proposed pipe expander which incorporates a hollow 
cylindrical housing whose outside surface includes flats inclined relative to the 
longitudinal axis of the housing and carrying supporting plates, secured to which are pins 
mounting expansion tools, the inclined flats provided on the outside surface of the 
housing have cylindrical elements which are aligned with the expansion tools and which 
have slots open at one end and offset in the direction of their open ends and the 
supporting plates are located in the slots and rigidly connected to the pins mounting the 
expansion tools. 

Other distinctive features of the proposed device are that an additional slot is provided at 
the open end of each slot and each supporting plate has a projection located in the 
additional slot and that the device is fitted with a nut enclosing the housing with the 
supporting plates. 

The above distinctive features make it possible to increase the thickness of the walls of 
the housing at its weakest cross section, owing to which the housing strength and, 
consequently, the reliability of the device are increased without changing its rated outside 
diameter for a given size. 

Fig. 1 is a general view of the device mounted in a shaped pipe to be expanded, Fig. 2 is 
the section A- A in Fig. 1, Fig. 3 shows a part of the expansion device housing with the 
elements serving for mounting expansion tools, Fig. 4 is a view in the direction of arrow 
5 in Fig. 3, Fig. 5 is the section B-B in Fig. 1, Fig. 7 is the section FT in Fig. 1, and Fig. 
7 is the section in Fig. 3. 
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The pipe expansion device (Fig. 1) has hollow cylindrical housing 1 with channel 2 and 
threads 3 and 4 for connecting the device to drill string 5 and downhole equipment 6. 
Provided on the outside surface of the housing 1 at an angle to its longitudinal axis are 
flats 7 with cylindrical elements 8 having slots 9 that are open at one end; these slots are 
offset relative to the cylindrical elements in the direction of their open ends and there are 
recesses 10 at the opposite ends of the slots. The slots accommodate supporting plates 1 1 
with peripheral projections 12 (fig. 1) that engage the recesses 10 in the slots 9 (Figs. 3 
and 4). 

Projections 13 provided on those surfaces of the supporting plates 1 1 (Fig. 1) that are in 
contact with the housing engage additional slots 14 (Figs. 3 and 4) made at the open ends 
of the slots 9. Screwed onto thread 15 on the outside surface of the housing is a nut 16 
which encloses supporting plates 11; acting together with the projections 12, projections 
13, housing recesses 10 and additional slots 14, the nut 16 prevents the plates 1 1 from 
turning and falling out of the slots 9 . 

Rigidly fastened to those surfaces of the supporting plates 1 1 that are positioned 
externally relative to the housing are pins 17 (Figs. 1 and 2) which are offset towards to 
the tops of the supporting plates 1 1; the pins mount expansion tools 19 fixed with locking 
rings 18. The pins 17 carrying the expansion tools are fastened to the supporting plates 1 1 
so that their geometric axes of symmetry coincide with those of the cylindrical elements 8 
(see center line 0-0 in Figs. 3 and 4). 

The offset of the slots 9 relative to the elements 8 and the maximum length of entry of the 
elements 8 into the housing wall are calculated for a given size of the device so as to 
ensure the requisite torsional strength of the housing. The maximum possible 
misalignment of the supporting plates 1 1 and the pins 17 carrying the expansion tools 19 
is determined by the location of the slots 9 and by the coincidence of the geometric axes 
of the pins 17 carrying the expansion tools 19 and those of the cylindrical elements. 

The operation of the proposed device will be illustrated below by the example of the 
expansion of shaped pipes in the course of isolating the non-tight zone of casing string 20 
(Figs. 1, 5 and 6) in the well. 

Shaped pipes 21 are lowered inside the casing string 20 to the interval to be isolated, and 
then a hydraulic pressure is developed to increase the pipe diameter by pressing the pipes 
against the wall of the casing string 20 (Fig. 5). 

Following this, the proposed device is connected to the drill string 5 with the use of the 
thread 3 and lowered into the well. When the device reaches the top end of the shaped 
pipes 21 the drill string is imparted rotation and at the same time an axial load is 
developed and the inner surfaces of the pipes are washed with fluid supplied through the 
central channel 2 in the housing 1. As a result, portions 22 (Fig. 5) of the shaped pipes, 
which were not sufficiently pressed against the inner surfaces of the casing string, are 
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straightened until the entire outer surfaces of the shaped pipes 21 are fully and tightly 
pressed against the inner surfaces of the casing string 20 (Fig. 6). 

After the expansion process is over the drill string 5 is lifted out of the wall together with 
the device. 



RU 2056201 CI 



Claims: 

1. A PIPE EXPANSION DEVICE having a hollow cylindrical housing whose outside 
surface includes flats inclined relative to the longitudinal axis of the housing and carrying 
supporting plates, secured to which are pins mounting expansion tools, the inclined flats 
provided on the outside surface of the housing have cylindrical elements which are 
aligned with the expansion tools and which have slots open at one end and offset in the 
direction of their open ends and the supporting plates are located in the slots and rigidly 
connected to the pins mounting the expansion tools. 

2. The device according to i. 1, wherein an additional slot is provided at the open end of 
each main slot and each supporting plate has a projection located in the additional slot 
and which is fitted with a nut enclosing the housing with the supporting plates. 



Drawings: 
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Fig. J 
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Fig. 2 
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Fig. 3 
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View E shown as turned around 



Fig. 4 
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Fig. 5 



Fig. 6 
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Fig. 7 
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